are more stable and more water soluble, were tested in vitro on several bacterial strains and were all found to be inactive, especially toward Gram-negative bacterial), probably because their highly polar nature prevents them from being absorbed through the bacterial cell wall.
Compounds 6-11 (Scheme 1) were prepared by reacting one equivalent of 3-bromorifamycin S with two equivalents of the appropriate 2-aminopyridine derivative, at room temperature, for two hours.
The reaction products were obtained in the S form, in good yields. They were then reduced to the SV form with ascorbic acid. Both S and SV forms were purified by column chromatography on silica gel.
All compounds (6) (7) (8) (9) (10) (11) were very active on bacteria in vitro1). Compounds 6 -11 were characterized by elemental analysis and by 1H NMR (Tables 1-3) . It is significant that compounds 6-11 in the S form lack the amidic proton, the chromophore rings having assumed an orthoquinonimine structure, as is shown also by the X-ray analysis of one related derivatives). Furthermore, the X-ray analysis5) and an N18 ESCA study6) revealed that charged forms make a large contribution to the resonance structure of the pyridoimidazo system.
Among this latter group of compounds, 6 was chosen for clinical evaluation. This compound was studied in greater detail. Among other things, it was observed that, by reacting only one equivalent of 2-amino-4-methylpyridine, it was possible to isolate a product which, upon adding either a further equivalent of amine, or of sodium bicarbonate, or merely by allowing it to remain in solution, gave 6 (S form). This compound was reduced with ascorbic acid and characterized by 1H NMR. The reduced form, 12, was stable and not directly transformable into 6 (SV form). The structure of 12 was assigned as illustrated in Scheme 2 and Fig. 1 , and shows that the first step of the reaction is an attack of the amino group at C4, in agreement with the explanation proposed for closely related systems in an earlier study7). a J 27,29 always ~ 1.5 Hz; b broad; c assignments for A, A' and B, B' are interchangeable; ° the rotation around C3-N, is hindered; 9 two isomers are distinguishable in solution in a ratio 57:43 (X: 0); f Jai,=6.0 Hz. 20 ml methanol, and 3 ml of 25 % aqueous L-(-I-)-ascorbic acid were added. After 15 minutes stirring at room temperature the solution was added with 50 ml chloroform, washed with water, dried over anhydrous sodium sulfate, filtered, and evaporated. The residue was then purified by column chromatography on 40 g of Silica gel 60,40 -63 tom, eluting with mixtures of chloroform -methanol, 95: 5-90: 10. Average yields; 50% for compounds 1-5 and 80% for compounds 6 -11. Each compound was identified by IH NMR and by elemental analysis (Tables 1, 2 The spectra of the compounds in both the oxidized S and the reduced SV forms were assigned by extensive spin decoupling, based upon earlier NMR studies performed on several 3-substituted rifamycin S and SV derivatives8).
Four spectra are discussed here in some detail, one for each series of new derivatives.
3-Pyridiniumbromide Rifamycin SV (2-SV)
Two isomers are present in CDCI3 solution in a ratio 95: 5. The major isomer displays a C3O-H3
signal upfield shifted with respect to its usual resonance8). The resonance position of C18H (6.5 ppm) indicates that the amide carbonyl is transoid with respect to C2-C38), and the C,,H-C,,H dihedral angle is about 140° 8). All pyridinic protons are non-equivalent, and this loss of symmetry can be accounted for by a hindered rotation around C3-N1,.
They are downfield shifted, with respect to the corresponding protons in pyridine, due to the magnetic anisotropy of the molecule is in an orthoquinonimine form. Unlike other rifamycin S derivatives'), the signals of the protons bound to C17, C18 and C19, are no longer well resolved, but collapse into a narrow multiplet centered at 6.6 ppm; the coupling constant C19H-C20H, falls from 6.5 ~ 7.5 Hz to 4 Hz, indicating a rotation of the angle C19-C20. Furthermore, the signals of the protons on C21, C22, C24, C26, C33 and C34 are all upfield shifted (C21H from 3.9 to 2.9 ppm). The effects can be attributed mainly to the higher magnetic susceptibility of the enlarged chromophore system, as well as to the transformation of the amide group and the torsion around C19-C20. Under these conditions, it is no longer possible to assign the position of the amide carbonyl with respect to C2-C3 as a function of the chemical shift of C18H.
The downfield shift of C21H with respect to pyridine9) can be attributed both to the positive charge on N1, and to the ring current effect10). The dihedral angle C27-C28 is about 140° 8). 
